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Reports from various quarters, now passed by censors,
indicate that Rose men have played important parts in this
World War. Many feats of the Engineering and other Corps
were guided by men only a few short years from this campus.
Faculty and students are proud of these records and pay
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In view of the war it is only to be
expected that publication of the de-
velopments in FM are curtailed.
This is particularly true of the year
1944. Only recently have there been
published contributions to the field
relating to equipment and circuit
developments.
FM is a relatively new term to
the general public but by no means
has its development taken place
entirely within the past few years.
The first patent using the frequency
modulation principle was filed in
1902. This system employed a spark
gap instead of the electronic tubes
of today.
However one of the first installa-
tions of frequency modulation for
power line carriers was completed
in this past year. This system used
power line carrier frequencies of
from 5 kilocycles to 150 kilocycles
with each carrier channel about 6
kilocycles wide and using 100 per-
cent modulation.
Corresponding to the above men-
tioned application of FM was its use
in transoceanic facsimile trans-
mission. With a frequency range of
1600 to 2000 cycles for the half tone
range; better pictures were obtained
than any ever produced by older
methods.
In order to realize the high fidelity
qualities of FM, broadcasting sta-
tions require circuits from studios
to transmitters and between network
stations that are capable of trans-
mitting wide frequency bands. Due
to the extensive development of FM
broadcasting all of the desirable
facilities have not yet been found,
and it is entirely possible that newer
and different types of facilities may
be found that are more desirable.
These desirable characteristics can
only be developed with time.
Final designs for FM apparatus
had to be delayed until the F. C. C.
made its final frequency allocations
by Brice Rumble, soph., e.e.
In view of the widespread inter-
est shown in Mr. Rumble's article
on F. M. which appeared in the last
issue of the Technic, he has written
a further discussion of this interest-
ing subject.
which it has now done. Although it
was vitally important to get these
allocations settled as soon as possible,
the W.P.B. has predicted that radio
industry cannot resume production
of FM or television transmitters
and receivers in 1945 or even in the
first part of 1946 unless Japan is de-
feated sooner than expected.
After final allocations, or perhaps
I should say reallocations, have been
made it takes months of preparation
to set up production. Manufacturers
cannot set up production overnight
and there is serious danger that the
public will be deprived of FM when
interest and purchasing power are
at their peak. It should be kept in
mind in determining what is best
for the public that FM apparatus for
the lowest frequency band is cheap-
er than for the higher frequency
bands.
The new FM band ranges from
84 to 102 megacycles, and provides
90 channels, 200 kilocycles wide.
This is not a large number of chan-
nels but stations may be located
closer together without causing
station interference so it is possible
to accommodate several thousand
stations within this band. In other
word the stations per channel will
be increased greatly.
Under ideal conditions a modern
one kw FM station with a good
antenna location could put out a 50
microvolt signal, which is considered
by the F.C.C. the minimum value
of field strength for good service.
Some stations of course will use
much more than one kw power and
therefore have much stronger sig-
nals and thus cover a maximum of
area.
On the other hand many stations
will use less than one kw power.
Such stations as these which will not
reach out with any appreciable sig-
nal strength are the biggest concern
of the designer since they will prob-
ably represent the majority.
It is apparent that broadcasters
will have to formulate their needs
when the requirements are more
clearly seen. The selection and ar-
rangement of facilities will have to
be decided upon in the future along
with the growth of FM broadcasting.
An interesting point of difference
between the two types of modulation
in regard to the limit of modulation
is that in AM there is a definite
limit to the amount of modulation
that can be imposed on the carrier
before distortion begins whereas in
FM there is no inherent limit to
modulation permissible. An AM
transmitter cannot modulate with-
out distortion above 100 percent
(sine waves) because a small por-
tion of each cycle would be com-
pletely absent. The frequency shift
agreed upon by engineers as 100 per-
cent modulation is considered as
complete modulation. All transmit-
ters and receivers must be designed
to function satisfactorily with this
frequency deviation and most FM
transmitters of good design will ac-
tually modulate without distortion
far above 100 percent. The limit of
modulation is usually found in FM
receiver selectivity and limiter
action.
FM transmitters employ a greater
variety of circuit functions than AM
transmitters, but require an almost
negligible amount of modulating
equipment. Also FM transmitters
require smaller power supplies per
kw of power output than do AM
transmitters.
High powered circuits can be built
with less insulation in FM transmit-
ters than in AM transmitters be-
(Continued on Page 20)
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The process of making tiny re-
productions of drawings and docu-
ments on film was known at least as
early as 1870. At that time besieging
Prussians had cut off Paris from all
outside contact except by balloons
and carrier pigeons, so that com-
munication was limited to a thin
trickle of the most vital dispatches.
Then a Parisian photographer by
the name of Dagron conceived the
idea of photographically reducing
the size of messages and sending the
film out by carrier pigeon. He found
that film representing 3500 large
pages of print could be carried on
the leg of one bird. A strip of his





Mic r ofi m
by Robert Bannister, soph., ch.e.
The classification and dissemina-
tion of the rapidly increasing volume
of scientific literature is becoming
a complex and costly problem. This
problem has been greatly simplified
by the use of microfilm. The idea of
making tiny reproductions of draw-
ings and documents on film is not
new, but the commercial applications
of this process have only been de-
veloped in recent years. Mr. Bannis-
ter in the following article presents
a very interesting discussion of this
timely subject.
This process, known as microfilm-
ing, was used commercially for the
first time in 1928, when a New York
bank had a system installed to make
a permanent record of checks. It
was not until the middle of the 30's,
however, that the idea began to gain
real impetus. Many companies were
formed which made a business of
4711
microfilming records and documents.
A number of non-profit organiza-
tions also began this work in con-
nection with universities and li-
braries. Since Pearl Harbor the in-
dustrial use of microfilm has in-
creased about 1000 '/, and the pro-
cess has developed into a multi-
million dollar business. Leaders in
the field believe that there is still
plenty of room for expansion.
Microfilm sometimes gets into the
news by serving in some unusual
capacity. For example, microfilmed
documents giving a complete picture
of contemporary civilization were in-
cluded in the "time capsule" buried
at the New York World's Fair in
1938 for the benefit of future arche-
ologists. More recently the score of
Shostakovich's Seventh Symphony
was microfilmed in Russia and flown
to the United States. Less spectacu-
larly, microfilm has been coming
into wide favor with railroads,
banks, department stores, govern-
ment agencies, and innumerable
other types of businesses and indus-
tries. They find that it releases and
saves valuable storage space, in-
creases the availability of recorded
information, and makes possible the
protection of irreplaceable records
against loss from fire or theft. Since
microfilmed records occupy only
about one per cent of the space re-
quired for the originals, permanent
copies can be stored in vaults while
duplicates are distributed to various
offices for day-to-day use.
Details of the Microfilm
Process
The process of microfilming uti-
lizes ordinary photographic methods
in recording documents on 16-, 35-,
or 70-mm. film. The 16-mm. film is
Microfilm operator re-
ducing documents to film.
Microfilm—by Microstat
This reading machine projects the
micrafilm image onto the underneath
side of a piece of tracing paper so that
it may subsequently be traced.
raphie Microfilm
smaller and costs less, but the 35-
mm. or 70-mm. is often preferred
for large documents or when fre-
quent reference is necessary, because
it provides greater magnification.
Although the negative film shows
blacks and whites in reverse, it is
just as legible as the positive film.
Consequently, the negative film is
often stored in a vault as a master
reference while the positive copies
serve for everyday use. Microfilm is
made from non-inflammable cellu-
lose acetate ("safety film") . The
National Bureau of Standards be-
lieves that this film will last at least
as long as good rag paper, which
means several centuries under favor-
able conditions.
Automatic cameras for preparing
microfilm can photograph single
sheets at the rate of 100 per minute
or even faster. Books can be micro-
filmed as fast as the pages can be
turned. One camera has the strik-
ing ability to regulate automatically
the amount of film necessary to
photograph documents of varied
sizes. If convenient, the machine
can therefore photograph letters
and checks successively without
wasting film. Another type of camera
takes photographs while both the
original copy and the film are in
continuous, synchronous motion.
The use of this technique made
possible the taking of an unbroken
micro-photograph of a 217-foot draw-
ing of telephone wiring.
Microfilms are read with the aid
of an enlarging device, since ordi-
nary print on microfilm is much too
fine to be read with the naked eye.
Several types of reading machines
have been put on the market, in-
cluding portable devices which can
be carried in cases like portable
typewriters. The machines, similar
in principle to a moving picture film
projector, throw an enlarged image
of the film onto a translucent screen.
The film is transported through the
machine either by a crank or elec-
trically, so that a rapid inspection
of the contents may be made. With
one of these machines a record in a
properly assembled file of microfilms
can be located in less time than it
takes to search through an ordinary
filing case. Another type of reader,
which is of great value in industry,
projects the microfilm image onto
the underneath side of a piece of
tracing paper for subsequent tracing.
Each regulation 100-foot strip of
16-mm. film is capable of reproduc-
ing about 5000 ordinary 5x7 in. file
cards or 2500 81/x11 in. letters.
Such a roll of film occupies a box
4x4x1 in. in size, or 16 cubic inches
in volume. The cost of microfilming
varies from about three cents per
exposure for short runs of 10 or 15
pages down to less than one cent
per exposure for long runs. Micro-
film companies guarantee the tech-
nical part of filming and processing
and, for a moderate charge, will
also collate material in order to
prevent duplication.
The Value of Microfilm
to Industry
Manufacturers of microfilm en-
visage a complete revision of filing
systems used in industry. Many
companies have large quantities of
essential drawings, sketches, blue-
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prints, and technical literature which
now occupy much valuable space.
Faced with such a situation, West-
inghouse is reducing 2,000,000 of its
records to film which can be stored
in a vault 10 feet square, clearing an
acre of space for other purposes.
Detroit Edison puts all of its engi-
neering drawings on films, one frame
of 35-mm. film sufficing for a 35x44
in. sheet. Larger drawings are usual-
tion of microfilm processing carried
out by the Army Signal Corps.
Much of the work done by microfilm
companies at present is being per-
formed for the Army and Navy.
Microfilm is of particular use in
Washington because of the scarcity
of office space. An estimated 25,4
of the total space in Federal build-
ings is devoted to files, most of which
could be utilized for other purposes
Microfilm—by Microstat
Storing microfilm in a safe deposit vault.
ly shot in sections. Manufacturers
have also found that excellent blue-
prints can be made directly from
microfilm.
The Federal Government has
found microfilm so useful that more
than 20 agencies now use it. A par-
tial list of these include the Social
Security Board, the Census Bureau,
the Treasury Department, the Li-
brary of Congress, and the Bureau
of Internal Revenue. The well-
known V-mail system is a modifica-
if microfilm were used. The destruc-
tion of permanent public documents
when microfilm copies are available
has been authorized by law.
State and local governments have
also found it convenient to micro-
film records. Cities often have his-
tories going back two or more cen-
turies, and large accumulations of
documents have collected. Many
cities, such as Bridgeport, Connec-
ticut, have therefore appropriated
money to reduce the records to film.
The New York City Police Depart-
ment makes photographic copies of
all the fingerprints in its file and of
all records of individuals, so that in
case of fire this irreplaceable in-
formation will be preserved.
Microfilm In Libraries
Libraries, which were among the
first to realize the potentialities of
microfilm, are today some of its
major users. With the aid of film
great libraries all over the world
have been able to make available
for the first time the contents of
their most precious volumes and
manuscripts. It is not considered
probable that microfilms will ever
take the place of ordinary books and
periodicals in libraries. Their useful-
ness lies rather in their ability to
make available literature of limited
interest and to reduce the bulk of
large volumes. For the past few
years many libraries have furnished
microfilm copies or positive en-
largements of their printed material.
The charge for this service is usual-
ly very moderate.
Another valuable use for micro-
film in libraries is the copying of
newspaper files. Newspapers are
generally made from cheap paper,
and in some cases they disintegrate
badly after only 20 years or so. They
are too valuable as historical records
to be thrown away, but they take up
an inordinate amount of room. Li-
braries therefore expected an enor-
mous saving of space with micro-
film; moreover they now maintain
that the public can locate particular
articles much more rapidly in a
reading machine than they could
previously by laboriously thumbing
through volumes of newsprint. Sev-
eral newspapers, including the New
York Times, now microfilm their
pages daily, and libraries or individ-
uals may subscribe for their editions
in this form at a rather low price.
Some newspapers are microfilming
their entire back files.
Many of Europe's precious his-
torical documents were filmed dur-
ing the war to prevent their loss to
civilization by bombings or other
(Continued on Page 24)
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Chromium is being used in ever
increasing amounts in metallurgical
and chemical industries. The largest
use of chromium is in the iron and
steel industries. In this article Mr.
Blickwedel discusses production, con-
sumption, and uses of this import-
ant element.
Chromium is one of the strategic
metals without which our indus-
trialized economy would be hard
put to exist. In addition to its uses
in making hard alloy steels, it is
used in the paint, dye, and leather
tanning industries. Chromium plat-
ing is also used extensively, but the
thickness of the plated metal is so
small that the amount of metal used
is insignificant when compared with
other uses. Seventy-five percent of
the chromium ore production is
consumed in the iron and steel in-
dustry either directly as a refrac-
tory material in furnace construc-
tion or after refining as an alloying
element.
Production and Consumption
Chromium has been known and
recognized as an element since 1798
when it was discovered by Vauque-
lin. It occurs chiefly as the ore
chromite whose main constituent is
chromic oxide, Cr2O3. Mining of
chromite in the United States began
in 1827 but was discontinued several
years later because the ores were of
too low a grade. During the first
World War, when ore shipments
were lagging, the United States pro-
duced about l/3 of its requirements
of chromite. After the war, mining
in the United States again ceased.
Although complete data is not
available, it is true that we are again
producing chromite during the pres-
ent war. One of our chrome produc-
ing areas is in Coos County, Oregon,
where the ore is of a low grade con-
taining from 5 to 20'4 Cr2O3. A
gravity concentration system is first
applied to bring these low grade
ores up to 25'% Cr.,03. They are then
Chromium
by Ted Blickwedel, soph., ch.e.
treated by magnetic separation to
produce concentrates of plus 40 (4 .
The commercial possibilities of the
chrome content of the black sands
along the coast line of southern
Oregon have long attracted miners
and investors, usually with little
success, but now they are producing
badly needed chromium. Most au-
thorities on the subject agree that
we should not exploit our meager,
low grade ore supplies except dur-
ing a time of emergency such as the
present war, but that we should
keep them in reserve for just such
an emergency period.
Except for the U. S. S. R., the
principle producing countries con-
sume only small quantities of chro-
mite, and the major consuming
countries produce only a small frac-
tion of their requirements. Most of
the chromite output thus enters in-
ternational trade. In 1936, four
countries: Russia, Southern Rho-
desia, Union of South Africa, and
Turkey produced 70 (4 of the world's
chromite. (See cut) The figures for
1936 were chosen for inclusion in
this article as they most nearly ap-
proximate the normal peace-time
production. For a more truly repre-
sentative picture, however, the pro-
duction over a period of several
years should be studied. (See any
Minerals Yearbook published by the
United States Department of the In-
terior) As an example of how the
production does fluctuate, in 1940
nearly 71,000 long tons of chromite
were mined in the Philippines as
compared with 12,000 in 1936.
Data for recent years is not com-
plete on the imports of chromite
into consuming countries, but the
United States is by far the out-
standing importer. Immediately pre-
ceding the war an emergency stock
pile was built up through purchases
under the Strategic Materials Act
(Public, No. 117, 76th Cong., ch.
190, 1st sess.) Chromite was one of
the four mineral commodities com-
prising the first priority class for
stock pile reserves. It seems prob-
able to assume that we have been
importing as much chromite as
possible during the present conflict.
Its importance is appreciated more
(Continued on Page 26)
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Production figures for 1936 were chosen for incluscion in this article as they
most nearly represent the normal peace-time production.
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Impulse Testing, a Power-Transformer
Routine
Reprinted from WESTINGFIOUSE ENGINEER
by P. L. Bellaschi
In continuation of the Technic's
policy of publishing an article by an
industrial writer every month, we
are publishing this month a discus-
sion of impulse testing of trans-
formers by P. L. Bellaschi, Section
Engineer, Westinghouse Electric
Corp. Impulse testing of trans-
formers is more than just a means
of proving impulse adequacy to de-
signer and uses. It is also an in-
strument of quality control and has
marked up another important mile-
stone in transformer history.
•
Power transformers built by West-
inghouse now receive an impulse
test as a matter of production routine
for quality control. This procedure
was initiated experimentally on June
1, 1944 and in the first eight months
has been applied to a total of 350,000
kva of power transformers. A 3,600-
000-volt impulse-generator station
has been installed in the production
aisle so that power transformers fol-
lowing assembly can be given im-
pulse tests that prove the adequacy
of their design and workmanship
and determine the ability of the
transformers to withstand lightning
surges. Because the surge-generator
test station is located as part of the
assembly floor it is unnecessary to
move the transformers to the high-
voltage laboratory as heretofore.
This greatly shortens the time re-
quired to make an impulse test, and
permits testing each transformer
under cover so that all conditions
can be carefully observed. The im-
pulse-generator, built especially for
routine impulse testing of power
Something has been added to the
power-transformer assembly aisle. It is
a three and a half million-volt impulse
generator for quality-control testing.
The three-stair surge generator is at
the right, the control room beyond the
large spheres, while the transformers on
test are usually in the pit beyond. In the
view at the right is a 42,500-kva trans-
former being given a quality-control im-
pulse test of its 115-kv insulation.
Westinghouse
transformers, is designed for rapid
operation, with the flexibility re-
quired to subject transformers of the
various ratings to the impulses ap-
propriate for their voltage classes.
With this procedure applied th
power transformers, impulse testing
becomes a quality control instead of
just a means of satisfying the design-
er or the user as to impulse strength
in the case of selected units. The
particular tests prescribed as rou-
tine are considered fully as rigorous
as any test now applied, to power
transformers and hence often make
unnecessary the special impulse
testing sometimes required by pur-
chasers.
The quality-control test for power
transformers consists of applying to
each unit two front-of-wave (i.e.,
sthep-front) impulses followed by
two full-wave impulses with normal
excitation at power voltage. The
steep-front wave used rises at the
rate of 100 kv per microsecond. For
a particular transformer under test
this wave is allowed to reach the
peak voltage specified by the tenta-
tive NEMA standard for a unit of
that voltage rating. The full-wave
impulses correspond, within prac-
tical limits, to the crest-voltage
levels and 40-microsecond duration
set as standard by ASA.
The front-of-wave impulses pro-
vide a check of the insulation at the
line end of the transformer and in
S•
parts. These steeply rising
waves correspond to the effect of
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Westinghouse
The operator in the control room can adjust the
series gaps of the impulse generator by a remote-
control handle on his desk. The series gaps of one stair
of the three-stair generator and a part of the linkage
are shown in the upper view.
direct
strokes
nearest the incoming line. These
waves, however, do not penetrate
throughout the transformer wind-
ings. The full wave gives an overall
test to the entire winding, inasmuch
as the long duration of the wave
permits it to check the adequacy of
the insulation deep in all parts of
the winding. In combination with
power excitation the full waves pro-
vide an effective method for detect-
ing faults throughout the winding.
or almost direct lightning
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from 1939 to 1944,
about 80 percent received the ASA
test (two chopped waves and one
full wave) . About 20 percent re-
ceived, in addition, a front-of-
wave test, Sixty-five perecent of
the faults resulted from the appli-
cation of the full waves. The remain-
ing 16 percent first appeared on the
chopped wave, in part, because the
chopped impulses precede the full
wave in the ASA test. Had the full-
micRosrc-avara l I ,II I
as- A
wave test preceded the chopped-
wave test, a number of these faults
would have developed on the full
wave. Furthermore, if the trans-
formers that received the ASA test
had in addition the front-of-wave
test, experience shows that all the
faults would have been accounted
for by the front-of-wave and full-
wave tests alone. This led to the
conclusion that the front-of-wave
and full-wave impulses are the two
all-important impulses to combine
in a quality-control test. The chopped
wave adds little or nothing to the
adequacy of testing covered by the
combination of front-of-wave and
full-wave impulses because the
steep-front and full waves reveal
any fault that the chopped wave
alone indicates.
The possibility that impulses test-
ing might itself introduce insulation
weakness was considered in the early
days of impulse testing. Some be-
lieved that impulse testing might
constitute more of a hazard than
serve a useful purpose, this in spite
of the unquestioned acceptance of
the long-standard, low-frequency
dielectric-strength test. Such fears
have proved to be groundless. Many
transformers have been life tested
by subjecting them to groups of
about a hundred steep-wave and
full-wave tests, each group being
followed successively by another of
higher voltage. At intervals the
transformers were dismantled for
examination. In no case did a care-
ful examination of the disassembled
transformer disclose a weakness if
(Continued on Page 28)
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Research I and Development
Copper Man
Did you ever feel hot and cold
all over? Your maddest sensations
are mild compared with those of the
Copper Man. His mechanical body
has been constructed to represent
the circulatory system of a human.
The 15 different areas of his body
are each subject to temperature-
control varying from subnormal to
above normal. Thus engineers can
test the reactions of a man with cold
feet or other peculiarity.
A handsome model of wax on
copper, Copper Man is over-coated
with an ebony finish to increase the
radiation of heat. His proportions
are those of the average Army Air
Forces flier-5 feet 101/2 inches tall
—and his copper "skin" is 1/16th
inch thick. He is strung internally
with fine copper wire.
The job of this Fahrenheit Frank-
enstein is th test flying clothes in
high - altitude,temperature
chaS.bers. Thus Copper Mannot
only saves human volunteers the
discomforts and dangers of a cold
roomas low as minus 60 F, but ac-
cording to the engineers working
with him, he proves a far more re-
liable test subject than human
guinea pigs, whose temperatures
vary according to their individual
makeups. The marvel of the Copper
Man is that his temperature can be
controlled and his reactions meas-
ured while he is still in the cold
chaS. ber.
Under-Channel Oil Line
How American productive capa-
city and technical know-how aided
the British government in achieving
a modern engineering wonder, the
laying of 20 three-inch oil pipe lines
under the English Channel to sup-
ply Allied armies with oil soon after
they landed on the Normandy coast,
has been revealed by engineers.
The project of piping oil under
the Channel to supply an Allied
fighting machine doing battle on an-
other continent, was conceived by
Lord Louis Mountbatten in April,
1942. Since then, the lines have car-
ried an average of 1,000,000 gallons
a day.
To American industrial plants
which were given the momentous
job of adding their great productive
capacity to that of Britain, the
project presented difficulties never
before encountered. Average cables
previously manufactured had an
internal pressure of from 10 to 15
pounds per square inch; the new
line demanded pipes that could
withstand pressures 1200 pounds
per square inch.
A contract to manufacture 20
miles of the new pipe line was given
on March 3, 1944, and got into pro-
duction on the project on June 1.
Twelve days later the first shipment
wos ready to be sent overseas for
installation. With more than 25,000
feet of the pipe included in each
shipment, four ship ments of the pipe
were produced. The last of these
contracted for was completed on
July 17 in only 10 days time, an
average of more than 3,000 feet per
day.
A. C. Hartley, British engi-
neer, who was instrumental in
drawing up the original plans,
came to America to collaborate
with engineers here in recon-
verting their plants and retraining
their technicians. Separate shifts
worked around the clock, old ma-
chinery was reconverted, while pro-
duction was going on, to do new
jobs. Jobs that previously required
several weeks to complete were ac-
complished in a single day.
General Electric
Robot flier, marvel of engineering-medical skill reproducing
the human circulatory system, saves human volunteers the
rigors of cold-chamber tests.
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worked around the clock, old ma-
chinery was reconverted, while pro-
duction was going on, to do new
jobs. Jobs that previously required
several weeks to complete were ac-
complished in a single day.
Big Breeze for Aircraft
Time was when test flights were
the crucial moment in the aviation
industry. A new plane might fly or
crash, and the only known way to
test aerodynamic design was to risk
the life of the pilot.
But today an equally colorful and
more scientific system has been de-
veloped. Wind tunnels are both
photogenic and an important con-
tribution to the full-fledged aviation
industry. Considerable engineering
imagination went into the develop-
ment of these giant tunnels. The
task was to simulate actual flying
conditions. In a huge roofless rec-
tangular building, each of whose
sides is a cylinder, large propellers
circulate air at varying speeds. At
the corners of the tunnel, the air is
smoothly directed by a set of curved
vanes. As one approaches the sec-
tion where the test is conducted, the
diameter is quickly reduced to a
small cylinder in which the model
plane is supported. Here the stresses
!HI I hi
Tirtrili
on all parts of the plane's structure
can be simultaneously recorded.
Prior to the war, tunnels were so
small as to be inadequate in both
size and wind speed. Moreover,
measurement in them had not been
developed to the point where the
test could be depended upon for ac-
curate results.
Yet the development of wind tun-
nels was necessary if the United
States was to establish itself in avia-
tion as a formidable world power.
So in 1939 the National Advisory
Committee on Aviation, on behalf
of the government, issued requests
for tunnel designs on a scale which
seemed impossible of achievement.
Because the aviation industry is
centered on the West Coast, some
of the largest tunnels are there. Our
first tunnel equipment went into
operation at Moffett Field near San
Francisco in the fall of 1941. Wind
speed in the tunnel is approximately
600 mph and requires two 13,500-hp
motors operating in synchronism
over a speed range of 50 rpm to
300 rpm.
Interested public utility officials
were much disturbed when they
learned the size of these motors.
Few power systems can stand such
a large motor put on them except
Westinghouse
A-C gyros of the type used in automatic
pilots.
at a slow rate, even when started
without load.
Engineers solved these problems
in such a way that the largest motor
started directly from the utilities
lines was only one seventh the size
of the wind propeller motor. Once
this motor was started a small dial
about the size of a radio dial made
propeller speed available at any de-
sired rate. Utilities officials were
pleased with this development.
Another triumph was achieved
when engineers designed variable
frequency drives for the propeller
motors of the model plane. The test
of the model plane would not give
accurate results if the propellers of
the model ran at the same speed as
those on the large plane, so this
drive compensates for the difference.
In accomplishing this, another major
contribution to wind tunnel devel-
opment was made without which the
aviation industry could never have
made its giant steps in progress.
Gyros Now Use A-C
Gyroscopic devices have had a
large place in the war from its start.
Small panel-mounted instruments
have used air-operated gyros or a-c
gyros driven from inverters, but
most of the large gyros used in
flight-control devices, bombsights,
and similar computing devices have
employed d-c motor-driven gyros.
At the high speeds at which gyros
Strikingly beautiful com-
position is displayed by the
streamlining inside the tunnel
at Ames Aeronautical Labora-
tory, Moffett Field, Calif.
General Electric
Westinghouse
Bulb being used in the new flame-like
lighting system of the torch of the
Statue of Liberty.
operate (7500 to 20,000 rpm) brush
friction can cause precession errors
and brush dust is apt to foul the
bearings. Direct:current gyros are
usually series-wound because of the
high inertia wheels and long start-
ing time (sometimes one-half hour
to reach full speed) and as a result
the speed increases very consider-
ably as air friction decreases at high
altitudes.
For these reasons, a program is
underway to develop a-c gyros for
the more important applications.
Largest of the a-c gyros is one with
a rotor five inches in diameter oper-
ating at 12,000 rpm from a 400-cycle,
three-phase supply. This is a vital
part of an automatic pilot. The angu-
lar momentum of this wheel, in the
units used by gyro instrument engi-
neers, is 83,500,000 gram-centimeters
squared-radians per second.
Smallest of the gyros is one but
2-3/16 inches in diameter, which
replaces an air-driven gyro in a
computing sight. This gyro produces
38,800 gram-cehtimeters squared-
radians per second.
Although "inside out" squirrel
cage motors are used for some of
these gyros, most of them are "inside
out" hysteresis motors. The usual
A set of curved vanes conducts
the wind smoothly around corners
of the tunnel shown in the picture
on the opposite page.
General Electric
rotor is part of the flywheel and
rotates outside of the air gap, the
polyphase stator being —wind inside
of the air gap.
Hysteresis motors require no
squirrel cage, but instead employ
discs of permanent-magnet steel for
the rotor. Magnetic hysteresis caused
by the rotating field causes the rotor
to accelerate and finally fall into
synchronism. The current drain
changes very little from locked to
synchronous operation, a consider-
able advantage when these gyros
are driven from small inverters.
A Packaged Runway
Brightness Selector
At a modern airport, an airplane
lands on a runway outlined on each
side by rows of lights—called con-
tact lights—which protrude only two
or three inches above the surface.
These lights must be visible but not
so bright as to blind the pilot. Hence
different brightnesses are required
for dusk, dark night, and low visi-
bility conditions. Controls for the
lamps provide five degrees of light
intensity: 100, 30, 10, 3, and 1 per
cent of full brightness.
In the past the assemblage relays,
cutouts, and other switching equip-
ment required to select the desired
brightness for the particular one of
several runways was quite imposing.
For a large airport the switch-board
looked as if it might be for a sizable
power plant. Now all this contact-
light selector equipment for four
runways is embodied in the con-
stant-current transformer and in a
single selector cabinet—occupying a
space of five feet by two feet, and
four feet high. Furthermore, the new
Westnghouse selector cabinet is
completely assembled and internally
wired at the factory; uncrating, set-
ting in position, and making of the
incoming, outgoing, and control
cable connections are all that it
needs. With this unit the operator in
the control tower simply presses
buttons selecting the desired runway
and light intensity, and the selector
does the rest.
A new kind of animal is being
raised down on the farm. Engineers
have developed a farm for fungus,
the underworld life in science. The
soggy colonies of tiny organisms
have been sabotaging the perfor-
mance of war equipment by feeding
on insulation of wires and causing
short circuits, clogging machinery
I
John B. Stineman, m.e.,
is Supervising Engineer
for the E. F. Nolan
Plumbing Company, Cincinnati, 0.
David M. Demaree, m.e.,
who has been with Good-
year Aircraft at Phoenix,
Arizona, has been transferred to
Goodyear Tire and Rubber at Akron,
Ohio.
George E. Hadley, m.e.,
is the owner and operator






Babtist Buffo, e.e., who
is with Bell Telephone
Company, has been trans-




e.e., with high honors,
has reported for work





Dr. Hubert T. Goodman,
ch.e., serving with the
Armed Forces in the
war theater, has been pro-
from the rank of major to
lieutenant-colonel.
'41
Robert D. Phelps, m.e.,
has returned from the
Pacific war theater and
is with the West Coast Wing of the
Army Training Corps, San Fran-
cisco, California.
Eugene E. Hess, m.e.,
with honors, has been
transferred to the Air-
corps Enlisted Reserve to accept a
position at Langley Field, Virginia.
(Feb.) John T. Newlin,
c.e., who is a platoon
leader in the 876th Engi-
neer Aviation Battalion in the




by David Templeton, freshman
second lieutenant to first lieutenant.
He has also been awarded the Asia-










in the Merchant Mar-
ines is to go to Officer
School at New London, Connecticut.
Jean Lape has received his com-
mission as second lieutenant AAF
Navigation and is stationed at
Chandler, Arizona.
'43
William A. Winslow, '43
Robert Davis, ch.e., with
honors, and William Alan
Winslow, ch.e., were com-
missioned Ensigns in the Naval Re-
serve and designated Naval Aviators
at the Naval Air Training Bases,
Pensacola, Florida. They will be
ordered to duty either at an instruc-
tors school for further training or
at an operational base.
Marriages
The wedding of Corp. Malcolm
A. Steele and Miss Ruth Osborne
was held June 23, 1945 at the Broad-
way Methodist Church, Terre Haute,
Indiana. Corp. Steele was in the
class of '39 and was a member of
Alpha Tau Omega.
William A. Suiter, ex-'44, and
Miss Pauline Johnson were married
June 9, 1945 in Washington, D. C.
Suiter was a member of Theta Xi.
Births
Lt. Brent C. Jacob, Jr., e.e., with
high honors, '34, has announced the
birth of a girl, Sharon Kay Jacob,
June 4, 1945.
Deaths
The death of William Ellis Ford,
c.e., '98, occurred at a hospital in
Little Rock, Arkansas, Feb. 6, 1945.
Mr. Ford had worked three years
with the Philippine Railway Com-
pany at Cebu, Philippine Islands.
He served as Captain of Engineers
in the First World War and since
1919 he has been an engineer in
Little Rock. He is a member of the
A. S. C. E.
Word has been received of the
death of Leonard F. Qinlan, ch.e.,
'23, on June 2, 1945 at Fort Thomas,
Kentucky. Mr. Quinlan was a mem-
ber of Sigma Nu.
Colonel Bruce C. Hill, professor
of military science and tactics in
1925, was killed in the Japanese at-
tack on the cruiser U. S. S. Nash-
ville Dec. 13, 1944.
Prof. William R. Flew, c.e., '07,
former instructor of civil engineer-
ing and mathematics, died at his
home in Bozeman, Montana. He was
head of the department of architec-
ture and supervising architect of
Montana State College and did
much of the architectural work at
Yellowstone National Park.
Word has been received of the
death of Cubbitt B. Smith, m.e.,






Coming back into intercollegiate
athletics for the first time in over
two years, Rose Poly experienced
a short but successful track season
this Spring. The season ended on
May 26 when the "Fighting Engi-
neers," competing with a ten-man
aggregation, took a hotly-contested
triangular meet from Central Nor-
mal and Earlham College. Rose
Poly ended with 50 points, Central
Normal had 47, and Earlham garn-
ered 38.
Herbert Bailey was high point
man of the team and also the meet,
gathering 12 points, with a first in
the broad jump, seconds in the shot
put and hundred yard dash, and a
third in the discus throw. Keith
Sutton came home with 10% points,
winning both the mile and half-mile
and running on the second place
mile-relay team.
Bill McGlone won the high jump
and took thirds in both hurdle races
for 7 points. Other first places were
won by Robert Tiefel, high hurdles;
Bill Dedert, javelin; and Eugene
Broemmelsick, pole vault.
Charles Kessler took thirds in the
220 and 440 yard dashes and ran on
the relay team. Jack Matthews tied
for second in the pole vault.
The ten men who made the trip
were Herbert Bailey, Bill Dedert,
Bill McGlone, Frank Verdeyen,
Eugene Broemmelsiek, Hal Cultice,
Keith Sutton, Charles Kessler, Jack
Matthews, and Robert Tiefel.
The first meet of the season was
the Purdue Indoor Relays held on
March 24, in which the school was
represented by a mile relay team,
composed of Charles Kessler, Jack
Matthews, Keith Sutton, and Arnold
Hannum. The team finished third in
the college mile relay event and
brought home four points.
The next meet was the Big State
Meet, held at Indiana University on
by Keith Sutton, soph., m.e.
Saturday, May 12. The school was
represented by only two men, Robert
Teifel and Keith Sutton. They both
finished seventh in their respective
races, high hurdles and the 880 yard
run.
The following Saturday, May 19,
Rose Poly was represented at The
Little State Meet, held at Earlham
College, by Charles Kessler, who
took fourth in the 440 yard dash;
Robert Tiefel, also fourth in the
highhurdles; Keith Sutton, who took
second in the 880; and Paul Law-
rence, who ran on the mile relay
team with the other three. The relay
team finished fifth, which was just
one place from the scoring. The four
men took 5 points, which was good
enough for sixth place in the meet.
The team ended the season the
following Saturday with their vic-
tory in the triangular meet, which
was held at Central Normal. There
were nine letter-men. They are
Herbert Bailey, Arnold Hannum,
Jack Matthews, Charles Kessler,
Robert Tiefel, Eugene Broemmel-
siek, Bill Dedert, Bill McGlone and
Keith Sutton.
Although Coach Phil Brown didn't
have very much to work with and
was faced with many difficulties, he
kept the fellows who were out
working and put together a team
which, toward the end of the season,
began to resemble a war-time var-
sity team.
New Freshmen
On Monday morning, July 9, the
students of Rose Poly began the
summer term. The total enrollment
was 80. 32 of these are returning
upperclassmen. The remainder are
members of class K, the new Fresh-
man class.
On the same night at 7: 30 a
smoker was held for the new Fresh-
men in Deming Hall. Brief reports
of all the clubs, organizations, and
activities were given by members of
these functions. The general plan of
these was to help the new Freshmen
orient themselves to college life. Re-
freshments were served in the cafe-
teria.
On Tuesday at noon the Sopho-
more Class, backed by the rest of
(Continued on Page 24)
'45 Track Team.
Photo by Durra
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l'EXROPE
-EVER _EAR OF IT?
PROBABLY THE BEST EXAMPLE OF HOW ALLIS-CHALMERS
STUDIES AN INDUSTRY'S PROBLEMS—EFFECTS PRIME ECONOMIES
"New-Fangled
Noose",
This is the heart of the simple
Texrope Multiple V-Belt that solved
a problem plant engineers had been
studying for years — power loss
between motors and the industrial
machines they drive.
4
 Just as typical as the Multiple
V-Belt Drive is another important
Allis-Chalmers' development in the
electronic field that aids the vast
aluminum industry—the A-C Mer-
cury Arc Rectifier.
Multiple V-Belt Drives, invented
by A-C, eliminated usual "jungle"
of clumsy belts (shown above) driv-
en by line shafts. Each machine
could have its own motor and drive
with better efficiency and economy.
5
 This giant electronic device inex-
pensively and reliably converts a-c
to d-c current—the electric power
needed for electrolytic reduction of
light metals. Again Allis-Chalmers
helped solve a major problem.
The whole field of power tran
sion was revolutionized. Tc
Multiple V-Belt Drives, made
under license from A-C, drive
of all industrial machines tui
out U. S. war and civilian supj
6
 It helped assure the U. S. a
adequate aluminum supply for
production of fighting planes.
Victory, it will help the light
industries introduce a host o
products for America.
Speeding food to America's tables is
another important Allis-Chalmers'
job. Packers, shippers, processers,
canners all draw on Allis-Chalmers'
industrial experience for vital ma-
chinery and equipment.
A-C "Know-How"aids every in-
dustry. Our scale model "Unit
Sub Builder" Set saves time—
helps you plan visually in work-
ing out more efficient power
distribution in your plant.
8
Even on farms, A-C engineering is
at work. It produced the first low-
cost tractor, the All-Crop Harvester,
the One-Man Hay Baler—machines
that mean big savings in time and
manpower on family-sized farms.
11
Here you see just one small
part of Allis-Chalmers' vast
manufacturing facilities. In 8
huge plants, A-C builds the larg-
est line of capital goods machin-
ery and equipment in the world!
Allis-Chalmers Manufacturing Company, Milwaukee, Wisconsin.
A large part of the flour for U. S.
bread and pastry is milled by A-C
machinery. In almost any kind of
mill—flour, steel, textile, cement or
lumber—you're likely to find a big
share of equipment stamped A-C!
Call on this wide range of indus-
trial experience in meeting new
wartime cost and production
problems. There's an Allis-
Chalmers office nearby that can
help you!
TEAM UP WITH THIS "KNOW-HOW!"
In this crucial period, when engineering skill is so urgently
needed — put the Producer of the World's Largest Line of
Major Industrial Equipment to work for you!
ALLIS-C. ALIVIERS
PRODUCER OF THE WORLD'S LARGEST
LINE OF MAJOR INDUSTRIAL EQUIPMENT I_ "Engineering That AidsAll Industry and FurthersAmerican Good Living"
• How does an engineering student eventually
become vice president or head of a company?
What—over and above his technical education
—must he know to qualify as a top executive?
The answer is: a basic understanding of prac-
tical business principles and methods.
It is this PLUS knowledge that enables him to
see beyond the specialized activities of one de-
partment—to grasp the importance of Market-
ing, Finance and Accounting as well as Pro-
duction.
Fundamentals Needed
The Alexander Hamilton Institute's Modern
Business Course and Service provides a thor-
ough groundwork in the fundamentals under-
lying all business and industry. With the help
of this intensive training, an alert man can
accomplish more in months than he could,
ordinarily, in years!
Many Technical Subscribers
There is a scientific quality about the Institute's
Course and Service that appeals to technically-
trained men. That is why there are so many




Steinkraus, President, Bridgeport Brass Co.
Institute training fills the gap in ordinary
technical education, and provides access to the
thinking and experience of many famed indus-
trialists. It is basic, broad in scope and fits into
a busy schedule.
Prominent Contributors
Among the prominent men who have contrib-
uted to the Course and Service are: Thomas
J. Watson, President, International Business
Machines Corp.; Frederick W. Pickard, Vice
President and Director, E. I. du Pont de Ne-
mours & Co.; Clifton Slusser, Vice President,






gram is factually ex-
plained in the fast-
reading pages of its
famous 64-page book,
"Forging Ahead in
Business." There is no
charge for this book-
let; no obligation in-
volved. Simply fill in
the coupon below,
and your FREE copy





Dept. 283. 71 West 23rd St., New York 10. N Y.
In Canada: 54 Wellington St.. W., Toronto 1. Ont.
Please mail me. without cost, a copy of the 64-page
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Fraternity Notes
Alpha Tau Omega
The active chapter of Gamma
Gamma has just completed a busy
L-itii'm. Five men from the
July '47 class were pledged in
April. They are Fred Stephenson,
Jack Matthews, Allen Schmidt,
Frank Verdeyen, and Paul Law-
rence, all of Terre Haute.
Several members in the armed
forces have visited us recently.
Brother Cleone Markwell in the
USAAF was a visitor July 7.
Brother Gene Glass arrived July 12
for a short visit. Brother Glass is
serving with the U. S. Navy. Ensign
Alan Winslow, U. S. Navy Air
Corps, visited us the week end of
June 16. Brother Winslow gradu-
ated with the class of October '43.
Brother Charles Kessler is now a
student at  U. S. Military Aca-
demy at West -IIIint. Chuck left Rose
the first of June.
Brother Bill Parks and Pledge
Brother Fred Stephenson left for
the armed forces July 16.
Gamma Gamma chapter visited
Delta Alpha chapthr at Indiana
University and attended an 
tion there on Sunday, May 12. June
I. a joint ation was held here
with the DePauw University Delta
Rho chapter. At that time Jack
Matthews and Paul Lawrence were
formally initiated.
Early in June, Kappa chapter of
Theta Xi and Gamma Gamma of
ATO held a picnic at Deming Park.
Although our ranks are depleted,
we are happy to report that Indiana
Gamma Gamma chapter of Alpha
Tau Omega still occupies its chapter
house at 63 Gilbert Avenue.
By Keith Sutton
Lambda Chi Alpha
Theta Kappa Zeta of Lambda Chi
Alpha is proud to announce that
three new men have been initiated
into the chapter since the last issue
of the Technic. They are: Warren
Franklin Haverkamp, Brazil, Indi-
ana; Felix Michael Grohovsky, Terre
Haute; and George Kyle, Jr., of
Clinton. The initiation of brothers
Haverkamp and Grohovsky was an
inter-chapter affair. This joint 
tion was held at the chapter house at
DePauw University on Sunday, June
3rd, together with the brothers of
Xi Zeta. We hope to have more
inter-chapter get-togethers in the
future.
Brother Kyle's initiation was quite
a different matter. Kyle, originally
in the class of December 1945, was
inducted into the army before his
pledge class was ated. He re-
ceived a IVsoroug in the early
part of June, and was 
e •ha 
initiated on
June 8th. Brother Kyls been
receiving instruction inthe army's
radar program, a exnd he pects to be
shipped overseas in the near future.
The chapter regrets the loss of
brother Broernmelsiek who is soon
to leave for training as a navy radio
technician. For the last six months
Broemmelsiek has been performing
efficient service to the chapter in the
office of High Tau. Our best wishes
go with him.
An election was held just before
the end of last term and the results
are as follows; Brother Grohovsky,
High Tau; Brother Haverkarnp,
High Beta; Brother Maienschein,
High Alpha; and Brother Blick-
wedel, High Gamma.
The chapter was very gratified to
learn recently that Harry S. Tru-
man, President of the United States,
has been initiated into Lambda Chi
Alpha by the Kansas City Alumni
Association. Plans to initiate Mr.
Truman were made over a year ago
when he was still a senator, but had
to be postponed for awhile because
of his nomination tb the vice-presi-
dency. Since he ascended to the
presidency, time has been even more
pressing, but the initiation was
finally performed during President
Truman's stay in Missori after his
visit to the San Francisco World
Security Conference. We, along with
109 other Lambda Chi chapters,
welcome Brother Truman into the
bonds of the fraternity.
By Ted Blickwedel
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▪ A MAJOR NEED of America today is
• the discovery and development of
• scientific ability among boys and
a nation-wide search 
girls now in high school. Real abil-• ity for creative research and engi-
• neering is rare. Many who do not
• now have the opportunity to develop
for scientists of tomorrow 
• their scientific talents will be 
• 
covered and made available for 
America's future progress through
• the Science Talent Search, con-
• ducted by Science Clubs of America•
and sponsored by the Westinghouse•
• Educational Foundation.
WHY THE SCIENCE TALENT SEARCH WAS ST
ARTED
The objectives of this unique search are threefold: to discov
er high school
seniors of exceptional scientific aptitude — to focus thei
r attention on the
need for developing scientific knowledge and skill in resea
rch — and to make
the American public aware of the importance of scien
ce in their daily lives.
HOW ENTRANTS ARE TESTED
Examination of entrants in Science Talent Searche
s is based
largely upon rigorous science aptitude tests — to deter
mine
their research ability, reasoning powers and breadth Of sci
entific
knowledge. These tests are prepared by Dr. Harold E. Edg
erton
and Dr. Steuart H. Britt, prominent educators an
d psychologists.
HOW THE SEARCH IS CONDUCTED
Each year, high school seniors all over America compete
 for Westing-
house Science Scholarships, of a total value of $1
1,000, by taking
these aptitude tests and submitting original s
cience essays. Selec-
tion of the 40 finalists in the Annual Science 
Talent Search is
based upon their records in aptitude tests, 
scholastic standing,
recommendation of teachers, and science ess
ays, in the order given.
WHAT IT HAS ACCOMPLISHED
To date, 160 brilliant youngster
s—winners of Science Talent Searches
— have been awarded $41,500 in 
Westinghouse Science Scholarships.
In addition, 429 winners of Honorable
 Mentions in the first two Science
Talent Searches have received schola
rships, valued at $132,450, from
other sources. Of perhaps greater im
portance, a continuing study of
one of the early Searches has disclosed 
that more than 75% of those
who entered this competition have ac
tually gone to college — against
a national average of only 35% for high 
school students!
Westinghouse
PLANTS N 25 CITIES OFFICES EVERYWHERE
SEND FOR SCIENCE TALENT SEARCH LEAFLET
If you are the parent of a scien-
tifically-gifted boy or girl who
will be a high school senior this
fall . . . or if you know of such
talented youngsters ... send for
Science Talent Search Leaflet
EC-85 which gives full informa-
tion about these competitive
awards. Write: Westinghouse
Electric Corporation, Box 1017,
Pittsburgh 30, Pa.
Tune in: JOHN CHARLES THOMAS—Sunday, t:80 pm. EWT, NBC • TED MALONE—Monday t
hrough Friday, 11:45 am, EWT, Blue Network
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FM TRANSMISSION
(Continued from Page 3)
cause FM transmitters always run
with the same plate voltage and the
same RF output voltage. No doub-
ling of output voltage at 100 percent
modulation is required as in the case
of the AM signal. The output tubes
can be operated at higher levels be-
cause there will be no surges on
them.
There are two principle methods
in use for modulating the FM carrier.
They are called "Phase Modulation"
and the "Reactance-Tubes Modula-
tion". The final result is the same
kind and amount of frequency
modulation in both cases.
The advantage of phase modula-
tion is that its center-frequency is
directly controlled by a crystal. But
the number of tubes employed in
generating the required frequency
shift is relatively large, although the
tubes themselves are small. This sys-
tem uses a crystal controlled signal
at some relatively low frequency,
such as 200 kc, which is fed into a
phase-shifting network from which
is obtained a very small frequency
Ia 
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"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
324 Lafayette Ave. C-7094
shift, proportional to the modulating
voltage. Before sufficient frequency
deviation is obtained this frequency
shift must be multiplied through a
dozen or more double and hetero-
dyne stages.
Reactance-tube modulation is quite
simple, employing a self-excited
oscillator, frequency modulated by a
reactance tube. A frequency-drift
corrector is the essential refinement
to obtain satisfactory stability of the
center-frequency. This frequency-
drift corrector consists of a crystal
cI ntrolled mixer which heterodynes
the output signal to a relatively low
frequency. It takes only a few tubes
in this system to bring the signal
up to the level where power tubes
are required.
The frequency-modulation system
uses a carrier signal which is ident-
ical in every respect to the ampli-
tude modulation carrier but is trans-
mitted during periods when modu-
lation is absent. A single-frequency
sine wave of constant amplitude,
represented by a single vector of
cI nstant length is all that is trans-
mitted.
When modulation is present the
transmitted wave has the same am-
plitude as the original carrier, but
its froquency varies above and below
the original carrier frequency. The
rate of variation in frequency is di-
rectly proportional to the audio fre-
quency being transmitted. This is
caused by the presence of side band
Hunter, Gillum &Streeter, Inc.
GENERAL INSURANCE—BONDS
Phone C-1400
16 So. 7th St. Terre Haute, Ind.
EI
Freitag-Weinhardt, Inc.
Over 40 Years Experience
Plumbing and Heating




Things to Wear for Men who Care
523 Wabash
components, as in A.M. The differ-
ence lies in the fact that an infinite
number of side band pairs is pro-
duced instead of a single pair of
side band components as in AM.
These side-band pairs are spaced in
the spectrum above and below car-
rier frequency at multiples of the
audio frequency. There are an in-
finite number of side-band pairs in
a FM modulated signal. The ampli-
tude of each pair is generally differ-
ent and at a certain distance in each
direction from carrier frequency.
In FM the amplitude of the carrier
frequency component is reduced
during modulation, the factor repre-
senting it changing accordingly. The
resultant vector of the carrier vector
and the side-band vegtors however
is a vector of equal length to the
I riginal length of the carrier vector.
The deviation ratio is the ratio of
tV e inaximum resultant frequency
deviation to the highest audio fre-
quency to be transmitted. It is only
with a deviation ratio of at least
unity that the FM system is an im-
provement over AM in the signal-
to-noise ratio.
The frequency swing above and
below normal depends upon two fac-
tors. These two factors are the loud-
ness of the modulating signal and
and the frequency swing the system
is designed to have for a signal of
that loudness. The audio frequency
of any given loudness is proportional
to the frequency swing which means
that the phase swing is inversely
proportional to the modulating fre-
quency. This fact is important to un-
derstand the way in which FM can
provide gains in the signal-to-noise
(Continued on Page 22)
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With the new RCA lifeboat radio, shipwrecks need no longer take a terrible toll of lives.
A two-way radiophone—for lifeboats!
H ere's when a telephone comes in rather
handy . . . when you can "get your party"
and hear "We'll be there to get you in a
couple of hours!"
With the new RCA compact lifeboat
radio, that's exactly what happens. A kite,
or a balloon, takes the antenna up 300 feet.
Turn the power-generating cranks and
out goes an SOS —along with a direction-
finder beam so shore stations can figure
your exact location.
But even more amazing, shipwrecked
mariners can talk with the men on their
way to the rescue. They can "pick up" ships,
airplanes, and that wonderful place called
"land"—even if it's 1000 miles away!
Endless research, such as went into de-
veloping this lifeboat radio, goes into all
RCA products.
And when you buy an RCA Victor radio,
or television set or Victrola, you enjoy a
unique pride of ownership in knowing that
you possess one of the finest instruments
of its kind that science has achieved.
Radio Corporation of America, RCA
Building, Radio City, New York 20. • Lis-
ten to The RCA Show, Sundays, 4:30 P.M.,
E.W W. T., over the NBC Network.
Vvt
Joseph McDonald and Donald Kolb
( holding balloon) are the Radio-
marine engineers who developed
this lifeboat radio. Here is the bal-
loon that is inflated with helium
and carries the antenna as high as
300 feet into the air.
RADIO CORPORATION of AMERICA
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E FM TRANSMISSION
(Continued from Page 20)
ratio over AM.
In AM the radio frequency cir-
cuits are designed to pass a band of
width equal to twice the maximum
audio frequency. In FM the same
effect could be accomplished by pass-
ing the required band of frequencies
in the radio frequency circuits but
designing the audio circuits so that
they cut off sharply at the maximum
audio frequency. In ultrahigh FM
practically the entire audible range
is covered and the ear inherently
acts as a cutoff device since it does
not respond to interference of audio
frequency above 15 kilocycles.
With unity deviation ratio, FM
provides a gain in rms signal-to-noise
ratio of 4.8 decibels over AM and of
course larger deviation ratios pro-
duce larger gains, but these gains
can be obtained only at the expense
of channel width.
The advantage of FM over AM














TOUR STORY IN PICTURE LEAVES NOTHING UNTOLD
ratio used, and can be obtained only
at the expense of channel width.
The most difficult problem of utility
engineers today and a serious diffi-
culty for FM and any other type of
broadcasting transmission is to find
space for additional channels in an
already overcrowded carrier spect-
rum. As we have already seen this
problem is not so great in FM as in
AM for station interference.
Thus we can see that by means of
frequency modulation, radio pro-
grams are now being broadcast and
picked up by transmitters and re-
ceivers of new design which prac-
tically eliminates all natural static
and man-made interference. This
freedom from intereference is a-
chieved by the use of three different
factors: (1) a type of modulation
which gives to the signal a character-
istic that cannot be duplicated by
nature or other sources of electrical
interference. (2) By use of receiv-
ers which do not respond to static,
man-made intereference, or the type
of modulation now used for broad-
casting. (3) By emphasizing the high
frequencies at the transmitters so
that at the receiver a de-emphases
circuit may be used to bring the
high-frequency notes back down to
their correct level while at the same
time tube hiss is greatly lessened.
More than 150 concerns have al-
ready filed application with the
F. C. C. for permits to build FM
stations. With the impetus that FM
has today it seems reasonable to be-
lieve that FM will eventually sup-
plant all local, most regional, and
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Light for your favorite Stars...
YOUR ENJOYMENT of Hollywood's bril-
liant productions is dependent on the
blackest substance known to man —
carbon.
From a booth at the rear of your
movie theatre, the intense snow-white
light of a carbon arc projects the tiny
pictures from the film, enlarged as much
as 300,000 times in area, onto the screen.
Only the carbon arc with its concen-
trated brightness can do this difficult job.
The carbon arc—a subject of years of
research by NATIONAL CARBON COM-
PANY, INC., a Unit of UCC — also serves
BUY UNITED STATES WAR
in many ways other than on the motion
picture set and in movie projectors.
Military searchlights, as well as lights
for photoengraving, employ the carbon
arc. It is also used to increase the Vita-
min D content of milk and other prod-
ucts. It has opened up new scientific
methods in the analysis of metals. It
brings the beneficial effects of ultra-
violet rays to man. Even in agriculture,
uses are being found for the carbon arc
in the study of plant growth.
•
For further information on the carbon arc...
write for booklet P-8, "Radiant Energy."
BONDS AND STAMPS
t
The large picture you see on the mov
screen is projected by the carbon are
from tiny frames of film, each about
one-half square inch in area.
Through intensive and .continuing re-
search, National Carbon has made the
carbon arc brighter and brighter. This
progress made possible the intense light
required for enlarged screens in large
theatres. It was also a major factor in
the development of improved studio
techniques, and in the present day ex-
cellence of pictures in color.
Today National Carbon can produce
light from the carbon arc that is actually
more brilliant than the sun.
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street ilk II New York 17, N.Y.
Principal Units in the United States and their Products
ALLOYS AND METALS— Eleetro Metallurgical Company, Haynes Stellite Company, Kemet Laboratories Company, Inc., United States Vanadium Corporation
CHEMICALS— Carbide and Carbon Chemicals Corporation PLASTICS— Bakelite Corporation ELECTRODES, CARBONS & BATTERIES— National Carbon Company, Inc.
INDUSTRIAL GASES AND CARBIDE—The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Company, Inc.
MICROFILM
(Continued from Page 6)
ravages of war. The University of
Michigan has filmed English books
written before 1550, magazines be-
fore 1800, and European reports on
America from 1493 to 1800. A pro-
gram of copying records and docu-
ments in the British Museum was
financed by the Rockefeller Founda-
tion. Brown University has copied
Latin American documents written
before the year 1800. Many of the
records of the early history of our
own country have been filmed by
the University of Texas, the 
versity of North Carolina, and the
Library of Congress.
The Value of Microfilm
to Science
Microfilm has already shown it-
self to be extremely valuable as an
aid to scientific research. Using it,
workers all over the world are able
to obtain for a moderate charge in-
formation from out-of-print books
and rare periodicals to which they
would otherwise have no access.
Furthermore, the use of microfilm
permits a scientist to collect all
available documents on a given sub-
ject so that he may study them in
detail in connection with each other,
rather than requiring him to study
each one separately whenever he can
gaiV access to it. Using microfilm
also obviates the necessity of han-
dling large numbers of heavy and
GrapVe Microfilm
This continuous-flow type camera is capable of making unbroken
microfilm images of practically any length.
unwieldy volumes.
The classification and dissemina-
tion of the rapidly increasing volume
of scientific literature is becoming a
complex and costly problem. Much
scientific work is duplicated because
of the inaccessability of many pub-
lications put out in small editions
which do not circulate widely and
because of the unawareness of the
existence of research material which
does not appear in classified indices.
High printing costs often prevent
scientists from publishing complete
records of their researches without
great expense, so that valuable data
sometimes go unrecorded. Now,
hS wever, microfilm has made pos-
sible the organization of services to
provide complete and highly spe-
cialized files of knowledge in each
field of science and to furnish micro-
films of the technical papers listed
in the files. Such badly-needed files
have not been constructed previous-
ly because of the enormous amount
of labor involved, but microfilm
makes feasible the collection of such
information by a single organization.
Of course, such classification of
knS wledge would not be confined to
science but would also be extended
to economics, literature, history, and
other important branches of knowl-
edge. Microfilm will supplement
other forms of publication and make
available material of all sorts that
can not be circulated by ordinary
methods because of economic fac-
tors. Microfilm service is already
available in many libraries, but it is
not utilized widely because the gen-
eral public is not aware of it. When
its full potentialities are realized,
microfilm may prove that its great-
est value lies in the field of educa-
tion.
CAMPUS SURVEY
(Continued from Page 15)
the upperclassmen held a meeting
to acquaint the new Freshmen with
a few rules and procedures around
school. The following day a sprink-
ling of green hats was seen in the
halls and the day after that all the
latest fashions for Freshmen in the
line of hats were green.
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A versatile continuous annealing GAS furnace
9/re Aits/ A/4*P AsaiY/e5
This furnace, which anneals brass slabs at a
rate of 10,000 to 15,000 lb. per hour, has
many features which give promise of im-
proved products and faster production for
post war manufacture, both in ferrous and
non-ferrous fields.
Work is carried through the furnace on
closely spaced, highly polished rollers, ex-
tending the entire width of the furnace and
through the walls. A special sealing box
around the neck of the rollers prevents leakage.
Firing is done by burners located on as
sides of the furnace, using premixed Gas and
air. Combustion and atmosphere conditions
Ire controlled by simple adjustment at a
AMERICAN GAS ASSOCIATION
INDUSTRIAL AND COMMERCIAL GAS SECTION
420 LEXINGTON AVE., NEW YORK 17, N. Y.
Buy War Bonds—Help Speed Victory!
Photo courtesy W. S. Rockwell Company, New York, N. Y.
single point. Temperature control is fully
automatic with temperatures ranging from
750° F to 1800° F.
Other advantages are that no time is lost
in heating up, travel is minutely controlled,
uniform heating results and distortion is
eliminated or minimized. The furnace is
adaptable to brazing, normalizing, hardening
and other operationsii
Advances in Gas heat treating equipment
go on constantly, and Industrial Gas En-
gineers of local Gas Companies are available
for consultation without obligation on the
latest developments in Gas utilization and
modern industrial Gas equipment.
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CHROMIUM
(Continued from Page 7)
readily when it is realized, as was
mentioned previously, that the steel
industry is charged with three-
fourths of the domestic consumption.
Uses
The uses of chromium can be
divided into three distinct classes:
metallurgical, refractory, and chem-
ical.
Metallurgical.—Chromium is one
of the principle elements used in the
manufacture of alloy steel. For this
purpose most of the chromite is
converted into ferro-chromium in the
electric furnace before it is added
to the steel bath, although one
domestic concern makes chromium-
alloy steels in the electric furnace
directly from alloy-steel scrap, mild-
steel scrap, and chromite. Standard
grades of ferrochromium contain 60
to 70 percent chromium and a lower
content is generally not acceptable.
Ferrochromium is made in two
grades, depending on the carbon
content; the high-carbon grade con-
tains 4 to 6 percent carbon, while
the low carbon grade contains less
than 2 percent. High-carbon ferro-
Bresett Grocery Co.; Inc.
Wholesale and Retail
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chromium is made by smelting
chromite in a single-phase electric
furnace with coke as a reducing
agent. Low-carbon grades are pro-
duced by smelting the high-carbon
with Sia, and coke to produce a
ferrochrome-silicon low in carbon,
which is then smelted in a Heroult-
type furnace. Ores containing 48 to
50 percent Cr.°, and as little iron
as possible are required in this
process; the chromium-iron ratio
should be at least 3: 1 as, if the ratio
is less, the melt will not yield a 60
to 70 percent chromium content in
the ferro even if the ore contains as
much as 50 percent Cr203.
Although chromium is used in
many alloy steels, its largest and
best-known use is in the manufac-
ture of stainless steels. Increasing
quantities are being used also in the
field of low-alloy, high-strength
steels, where chromium imparts
strength and adds to corrosion re-
sistance.
Recent studies have shown the
growth in cast iron is due to three
factors, namely; carbide decomposi-
tion, oxidation, and expansions and
contractions. Chromium in cast iron
prevents this growth because it sta-
bilizes carbides, retards oxidation,
and strengthens the iron.
In recent years chromium plating
has had a wide field of uses and
become important industrially, but
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owing to the thinness of the layer
of metal deposited. Electrolytically
deposited chromium is the hardest
type known and is almost as hard
as diamond. Tests have shown that
the life of chromium plating is in-
creased if there is first deposited an
undercoat of copper and then nickel.
See Burns, R. M., & Schuh, A. E.,
"Protective Coatings for Metals",
Reinhold Publishing Corporation,
New York City, 1939.
Refractory.—The second largest
use of chromium is the use of its
ore, chromite, for refractories. Sev-
eral years ago the high prices of
chromite limited its use in this field,
but in the last twenty years, it has
been used for this purpose much
more extensively. Lump and ground
chromite and chromite cements are
used in bricks in building and patch-
ing furnaces. It has even replaced
magnesite in many types of furnaces.
The chemical neutrality of chromite
is often of prime importance in its
choice as a refractory material.
Chemical.—In addition to the
chromite used in the manufacture of
chromic acid for electro-plating, con-
siderable chromite is consumed in
chemicals employed principally in
the dyeing, tanning, and pigment in-
dustries. In recent years increasing
quantities of chromium chemicals
have also been used in pickling
solutions in the nonferrous-metals
industry. The entire domestic pro-
duction of chromium chemicals,
made by only five companies, is
from foreign ores. High-grade chem-
ical ore usually contains 55 percent
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THE HUM OF THE ARC rdeffS1--X7 Xeff6 Ce7Pda.
•
The operating subsidiaries of
Air Reduction Company, Inc.,
are:
A:R REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.





Carbonic Gas and "Dry-Ice"
THE OHIO CHEMICAL & MEG. CO.
Medical Gases—Anesthesia
Apparatus—Hospital Equipment




tives of these Companies
The ear-splitting, nerve-shattering staccato sounds that formerly
accompanied construction will not be the theme song of post-war
building. Instead, the quietly efficient electric arc will weld together
the steel skeletons of new structures. And, in so doing, it will save
time, space and steel.
As a major manufacturer of welding and cutting equipment, Air
Reduction has pioneered many new uses for the electric arc and the
oxyacetylene flame. These versatile modern "tools", together with
Airco's many other diversified products, serve the needs of the nation
in many ways. . . from hardening of metals to high altitude flying . . .
from carbonation of beverages to the manufacture of synthetic rubber.
AIR REDUCTION
60 East 42nd Street, New York 17, N.Y.
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IMPULSE TESTING
(Continued from Page 10)
the many applications of impulses
had indicated none. On the other
hand, with few exceptions, when
failure was indicathd by test, the
faults were located on disassambly
of the transformer. In the few ex-
ceptions the faults were minor. In
almost all cases where faults were
I- tected by the impulse test, the
transformers passed the low-fre-
quency AIEE tests. The life tests
have also disclosed that if failure
occurs at all it takes place within
the first few tests at a given voltage
level. Continued impulse testing at
that voltage level does not produce
failure.
The manner of detecting faults is
important in impulse testing. Fully
50 percent of the faults were in-
dicated on cathode-ray oscillograms.
Smoke and bubbles were observed
in 90 percent of all faults. The
association of smoke and bubbles
with faults is likely to be even
greater with the new set-up,
S. cause these tests were made
on transformers outdoors where
weather conditions at times did
not permit inspection. Records
were also taken with the magnetic
oscillograph but disclosed so few
faults not shown by the cathode-ray
oscillograph and by visual inspection
that this extra complication is not
considered justified in the quality-
control test setup. All impulses in
the quality-control tests are recorded
on cathode-ray oscillograms.
The location of the impulse gen-
erator in the shop for quality-con-
trol testing received special atten-
tion. From the tank assembly and
fitting, the transformers are moved
to the test IS where each unit re-
ceives the ratio, resistance, imped-
ance, iron loss, and temperature tests
required. Low-frequency dielectric
tests follow the quality-control im-
pulse testing. Thus, the manufacture
of power transformers moves 
formly from the beginning of the as-
sembly aisle to the shipping floor.
In designing the impulse generator
the aim throughout has been to
facilitate production and expedite
testing, all in keeping with good
practices in testing and safety. To
this end, operations of the impulse
generatS r and in the testing have
I-- n mechanized wherever feasible.
For example, the setting of the series
gaps is done automatically through
a motor-driven gear mechanism and
adjustments are rapidly made from
the operating room by suitable re-
mote-control indicator. In this man-
ner the operator can adjust the gen-
erated voltage automatically in a few
seconds, in fact, during the charging
of the generator from one test to the
next. The charging equipment is
liI- rally built to charge the gener-
ator to full voltage in 15 seconds if
required. The discharge operation
of the generator is all-automatic. It
is synchroniwd with the cathode-ray
oscillograph and is provided with
features that insure positive dis-
charge operation. A relay in the
operating room enables repetitive
applications of impulse voltage in
case such be required for life testing.
Considering that power trans-
formers for the larger part are tailor-
made, one of the problems in the de-
sign of the generator proper has been
to provide the necessary flexibility
suitable for the multiplicity of load
and voltage ratings encountered.
From experience with the surge-
generator at the high-voltage labora-
tory built for testing of power trans-
formers, a three-stair design using
12 steps per stair was selected. Each
step consists of two 1/4-microfarad,
100-kva capacitors. All the steps in
series give a generator rating of
3 600 000 volts and a capacitance of
0.0139 microfarad.
The twelve steps per stair provide
flexibility in the combinations of
capacitances and voltages. They can
be arranged with facility and rapid-
ity and with the number of arrange-
ments available practically all power
transformers can be tested. With one
generator arrangement all testing is
effected automatically. Similar fea-
tures have been devised to facilitate
connecting the transformers for test
and other operations. With these
facilities the time for testing has
been reduced materially—to about
one-quarter of the time required
formerly.
When impulse testing was first be-
gun in 1931, it was specified as a
test of a new type or design of trans-
former. It served primarily to dem-
onstrate the impulse level and bal-
anced-insulation characteristics of
the design. Its merit as an effective
tool for controlling the adequacy of
the materials, workmanship, and
processing in each transformer soon
eHI erged as an important feature of
the test. In fact, as the surge-proof
transformer design became well
established, most failures from im-
pulse testing were found to be more
and more confined to details, either
in the workmanship or design. This
is clearly set forth in table I. Fully
70 percent of the insulation failures
have resulted from defe2ts in the
materials, in the processing, or in
workmanship. Design deficiencies
account for the remainder. The bulk
of these difficulties required only
minor corrections or replacement of
the faulted part for the transformer
to pass the test. In a few cases de-
sign alterations were necessary.
Without impulse testing only a few
of these defects would have been
discovered.
The significance of quality-control
impulse testing is set forth even
more pointedly from an examination
of specific failures. Typical ones are
listed in table II and are illustrated
in the figures. Each failure naturally
was used to stimulate better work-
manship and to improve materials,
manufacturing, and engineering.
The extension of impulse testing
power transformers as a quality con-
trol is a logical step. It is effective,
economical, and lends itself to pro-
duction testing. Further experience
will show how to simplify and ex-
pedite quality-control testing, main-
taining at the same time its full
effectiveness in assuring power
transformers of highest quality.
HEINL'S FLOWER SHOP
129 So. 7th St.
Largest Orchid Growers in
Western Indiana
CI




THE BABCOCK & WILCOX CO.
85 LIBERTY STREET, NEW YORK 6, N. Y.
Production of aviation gasoline, synthetic rubber and
other "ingredients of Victory" calls for the use of huge
pressure vessels of many shapes in numerous refining
and chemical processes.
Designing and building all kinds of pressure vessels—
drums, tanks, towers, catalyst chambers, accumulators,
evIporators, heat exchangers, autoclaves •IL well as
related products, is a major activity of the versatile
Babcock & Wilcox organization—and has been for
many years. In successfully supplying practical solu-
tions for new problems encountered in the application
of pressure vessels to today's requirements, B&W en-
gineers have created manufacturing techniques that
have saved time and critical materials without sac-
rificing safety or quality.
Developing high-pressure, high-temperature vessels is
a logical job for B&W because of its 75 years leader-
ship in designing, building, and applying steam gen-
eration equipment for all pressure and temperature
conditions in stationary and marine service.
G305
Louisville Bridge 8( Iron
Company
Incorporated•1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
DO YOUR PART BUY MORE WAR BONDS
Offices: 1 1 th and Oak Streets
Louisville Kentucky
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Engineer
General Electric
examines spongy fungus mold.
•RESEARCH & DEVEL.
(Continued from Page 13)
and giving off an acid that causes
corrosion of electrical and mechan-
ical parts.
Researchers, beating the bush for
these renegades, have discovered 200
varieties of the spongy fungus mold.
One of them, already well known,
gave the world the new drug
penicillin.
As the fungus farm has bloomed,
engineers have learned that fungi
thrive in warm, moist places and
can flourish without light. But no
place is safe from them, for wind
carries the spores so easily that un-
der. certain conditions any type
might appear any place.
The best that engineers now hope
for is to arrest the development of
the fungus growths. To this end they
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gus growth can be
prevented if the
humidity is held
below 75 per cent
of the saturation
point, or if the
equipment is en-
in water-tight cases. But
war does not know these conditions,
so the engineers continue to work
down on the farm. The equipment
sent our fighting men must not be
wrecked by saboteur growth.
Ghost Photos
Science is now prepared to take
pictures of the skeleton in the closet,
the spook in the
attic, or the little
man who wasn't
there. By combin-
ing an old photo-
graphic technique
known as the Sch-
lieren method with
ultra-modern, ul-




man F. Barnes and
S. Lawrence Bellinger, have made
it possible to photograph such
fleeting things as the air disturbance
caused by the flight of a bullet.
The new technique is based on
the development over the past two
years of special electronic devices
which not only supply the illuminat-
ing flash at the right instant, but
also give such a brief exposure (less
than one-millionth of a second) that
the light from the flash has time to
travel only 1000 feet.
Currently, the equipment is be-
ing used on many important war
projects. •After the war it will have
an unlimited number of uses, par-
ticularly in the study of air and gas
flow problems,where the conditions
to be analyzed are invisible to the
naked eye.
Repeating Flash Tube for
Night Aerial Photography
Details concerning the electric
I! llumination of an astounding new
photoflash camera, now in use by
the armed forces, and designed to
take clear bird's-eye pictures by
night from reconnaissance planes
have just been developed.
The night aerial photoflash cam-
era, of which the repeating "flash
tube" is a part, played a significant
role in the success of the Normandy
invasion and in subsequent opera-
tions in the European theater. It is
a complicated device which required
several years of development on the
part of Dr. Harold E. Edgerton, pro-
fessor of electrical engineering at
Massachusetts Institute of Tech-
nology; technicians of the Photo-
graphic laboratory, Air Technical
.1‘,‘
General Electric
How death begins a journey is shown in photograph taken
by a new shadowgraph technique. When a gun to left of
camera was fired, it expelled the mass af air that was in
the barrel ahead of the bullet, then the bullet itself.
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Service Command headquarters,
Wright Field, Ohio; and engineers
at the G. E. Nela Park laboratories.
Phenomenal feature of the "flying
flash camera" is its ability to "shoot"
earthward successive flashes, each
as brilliant as a bolt of lightning—
and all made possible at the touch
of a button.
For proper operation, the flash
tube is plugged into any one of three
rather complex electronic devices
designed for its use. Purpose of the
auxiliary system is to pile up a
tremendous amount of electrical
energy which, when released sud-
denly into the flash tube, results in
a blinding "explosion of light."
Although each flash of the new
tube is many hundred times as
bright as that from flash bulbs used
by news photographers, its duration
is confined to a more one thousandth
of a second. So great, however, is
the heat devolped, that a steady blast
of air must be forced through the
jacket to cool the coil. Despite the
forced cooling of the light source,
heat from the flash is so intense
that it chars wood at a distance of
a loot or so from the tube.
'rhe new photoflash tube promises
to have numerous potentialities for
practical application commercially
after the war. Their earliest uses
will probably be for lighthouse and
airway beacon needs.
Device "Smells Out" Mercury
Vapor to Protect Workers
Development of an electronic
"smeller" whose









So sensitive it can
detect the pres-
ence of one part
of mercury vapor
in 100 million
parts of air, this
equipment w a s










breathing m e r-
cury vapor has
long been known,
and work has carried on continu-
ously by management and scientists
to perfect ways which can avoid
harmful concentration of the fumes
from forming. General sources from
which the vapors originate include
mercury spilled upon a bench or
floor, mercury vapors arising from
open containers, and vapors given
















In the new photographic method, a steady streak of
light is directed to a mirror like that at left, is modified
by the subject, is reflected by a second mirror and is





ates on the principle
that ultraviolet light
is scattered when it
passes through at-
mosphere containing
the toxic fumes. A
small blower within
the detector draws
air from the area
under examination
into a rubber tube
and introduces it in-
to a chamber in which there is a
phototube and an ultraviolet lamp.
If there is mercury vapor in the air,
the amount of ultraviolet light reach-
ing the phototube is decreased, and
this causes the phototube to change
its voltage and indicate the presence
of the vapor on a scale.
Light in weight and provided with
shoulder straps so that it can be
easilycarried from one section of an
area to another, the vapor detector
is viewed as a valuable instrument
for inspecting a laboratory or fac-
tory area and protecting the health
of the workers. It is felt that it will
prove especially useful to manufac-
turers of electric apparatus, instru-
ments, glass and glassware, fur and
felt, to chemical, metal-mining and
smelting industries, and to insurance
companies and laboratories.
A chemist says that the first al-
cohol was distilled in Arabia, which
may explain those nights.
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Private: "Who introduced you to
your wife?"
Sgt.: "We just met. I don't blame
nobody."
Teacher: "If a number of cattle is
called a herd and a number of sheep
a flock, what would a number of
camels be called?"
Little Johnnie: "A carton."
Lady (at party) : "Where's that
pretty maid who was passing out
cocktails a while ago?"
Hostess: "Oh, are you looking for
a drink?"
"No, I'm looking for my husband."
Athlete (in nudist camp) : "Say,
can't I get in this race?"
Other Athlete: "Sure—it's for all
the nudes that are fit to sprint."
"So you were out golfing with
Pedro. How does he use the woods?"
"I don't know. We played golf all
the time."
Burglar: "Please let me go, lady.
I've never done any thing wrong."
Old Maid: "Well, it's not too late
to learn."
DIARY
Monday: "Was flattered to be
placed at the captain's table."
Tuesday: "Spent morning on
bridge. Captain seems to like me."
Wednesday: "Captain's proposals
unS ecoming to an officer or gentle-
man."
Thursday: "Captain threatens to
sink ship if I do not agree to his
proposal."
Friday: "I have just saved 600
lives."
She was only a redcoat's daughter
but she sure knew Howe.
Mother: "Where do bad little girls
go?"
Girl: "Most everywhere."
A patient in a hospital woke after
an operation and found the blinds
of the room drawn.
"Why are those blinds down, Doc-
tor?" he asked.
"Well," said the doctor, "There's
a fire across the street and I didn't
want you to wake up and think the
operation had been a failure."
Two small children were in adja-
cent beds at the hospital. Said one
to the other:
"I'm a girl, what are you?"
"But you look like a girl."
"I'm a boy. I'll show you when
the nurse leaves."
Finally when they were alone he
shyly lifted the covers.
"See," he said—"blue booties."
"Say, who gave the bride away?"
"I could have, but I kept my
mouth shut."
"Sorry, Soldier, but I never go out
with perfect strangers."
"That's okay, Babe. I ain't perfect."
What has more fun than people
do?
Rabbits.
Do you know why?
Because there are more rabbits
than people.





Soldier Sam: "C'mon-gimme a kiss
like a good girl."
Susie: "Okay, but wouldn't you
rather have one of the other kind?"
"Daughter, that fellow who walks
with you through the park doesn't
look very polished."
"Well, I admit he's a little rough
around the hedges."
A young blonde walked into a
drug store and timidly approached
a clerk. "The baby tonic you adver-
tise; d.oes it really make babies
bigger and stronger?"
"We sell a lot of it and we've
never had a complaint," replied the
druggist.
"Well, I'll take a bottle," said the
bride after a moment and went out.
Five minutes later she returned,
got the same clerk in a corner and
whispered: "I forgot to ask about
this baby tonic. Who takes it—me or
my husband?"
"It's not just the work I enjoy,"
said the taxicab driver, "it's the
people I run into."
Math. Instructor: "Now watch
the blackboard while I run through
it again."
A genealogist was employed by
Mrs. Newrish, to work out an im-
pressive family tree for her. The only
ancestor on record turned out to be
noteworthy by virtue of having been
electrocuted for a crime.
After some thought, the genealo-
gist finally reported to his employer
that her ancestor had "occupied the
chair of applied electricity at one of
our better-known public institu-
tions."
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RESEARCH AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD
TANK WRECKER
THE trail of tank wreckage from Normandy to Berlin is evidence of a super shell's effectiveness. Itwas one of the potent weapons necessary to drive the enemy back to Berlin for keeps.
The shell's core is cemented tungsten carbide, improved by G-E research and manufactured by the
Carboloy Company, G-E affiliate. The material is second to diamonds in hardness, and is commonly
used for the tips of cutting tools and wear-resistant dies. Projectiles using these cores weigh less than
ordinary shells, because of their light-weight housings, and so have higher velocity. They often
stopped German Tigers with a single shot at ranges up to 3000 yards.
SAFE FROM PUNISHMENT
MORTAL enemies of all electric instruments arehumidity, water, dust, fungus, and the like.
Contact with any of these makes the instruments
corrode. Their parts swell and burst, and sometimes their
pointers fall off.
General Electric has developed a method for protecting
instruments from such punishment hermetically sealing
them. Now dust storms can rage, or the temperature can
change from 67 degrees below to 185 above without
causing any change in their performance. Hermetically
sealed instruments, while being tested, have even worked
submerged in sixty feet of water.
FROM ONE SHIP TO ANOTHER
COLORFUL signaling- will be in order on Navy
vessels from now on. With any one of three special
colored lenses—or clear glass —to go on over the shutter,
a new G-E searchlight can send code messages in up to
four different colors.
Four messages at once can go out to the same ship
without confusing those on the receiving end. Cylinder-
shaped hoods, each with a different colored lens, fit
over each of four searchlights. The hoods tunnel and
direct the narrowed-down beams of light, making the
messages impossible to intercept except by those in a
direct line of vision. General Electric Company, Schenectady
5, New York.
Hear the G-E radio programs: "The G-E All-girl Orchestra,— Sunday 10:00 p.m. EWT, NBC—"The World Today” news,Monday through Friday, 6:45 p.m. EWT, CBS—"The G-E House Party— Monday through Friday 4:00 p.m. EWT, CBS.
The hest investment in the world is in this country's future. Keep all the Bonds you Buy.
GENERAL ELECTRIC
953-106C-211

